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P.D. Srodon* and J.S.P. LumleyProfessorial Surgical Unit, St Bartholomew’s Hospital, London EC1A 7BE, UKObjectives. This study examines the long term outcome of transcranial bypass in a single centre.
Methods. In a prospective study, symptoms and angiographic findings were recoded on a database for 229 consecutive
transcranial bypass procedures performed in 204 patients between 1976 and 1983. One hundred and seventy-seven had
carotid territory symptoms, and the predominant angiogram finding was internal carotid artery (ICA) occlusion.
Results. At 5 years 87% (86 patients) were free from stroke. At 20 years 83% (29 patients) were stroke free but by this time
the majority had died from other cardiovascular causes and 35 were lost to follow up.
Conclusion. Stroke is uncommon five or more years after transcranial bypass but overall survival is poor.Keywords: Stroke; EC–IC bypass.Introduction
Transcranial bypass (extracranial–intracranial bypass,
EC–IC) involves diversion of blood from the super-
ficial temporal artery, via a burr hole in the skull, to a
cortical branch of the middle cerebral artery. In 1985,
an international multicentre randomised controlled
trial demonstrated that the procedure offered no
benefit in the prevention of stroke,1 and as a result
its use rapidly declined. New methods of assessment
of intracranial blood flow, however, suggest that
transcranial bypass may be of benefit in patients
with symptomatic ICA occlusion, where ipsilateral
cerebral hypoperfusion is confirmed.2–5 This study
examines the long term outcome for a cohort of
patients who underwent transcranial bypass. No data
from this study has been previously published, and
the procedures were not performed as part of any trial.Materials and Methods
A computerised database of consecutive transcranial
bypass procedures at St Bartholomew’s Hospital
London between 1976 and 1983 was employed to
record patient characteristics and angiogram findings.
In the study period, 229 transcranial bypassing author. P.D. Srodon, MD, FRCS, Senior Clinical
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bilateral cases). Table 1 shows patient characteristics,
the predominant symptom, and angiogram findings.
One hundred and seventy-seven patients had carotid
territory symptoms, five patients had vertigo and 15
had memory loss recorded as the principal symptom.
The database did not include objective tests of the
degree of cognitive impairment or memory loss pre
and post-operatively. Degrees of stenosis were not
measured in the 36 patients with ICA stenosis, and 49
patients had non-specific diffuse patterns of disease.
These patients were followed to 1999. With full
approval from the City and East London Health
Authority Research Ethics Committee, the following
sources were used to confirm the final outcome for
these patients in 2003: the National Statistics Office,
Health Authorities, General Practitioners (Primary
Care Physicians), current hospital computer records
and patients’ notes. Outcome measures were: stroke,
fatal stroke, and death—all causes.Results
Fig. 1 shows the percentage of patients remaining free
from stroke or fatal stroke. The graph is weighted by
Kaplan–Mier analysis to account for those lost to
follow-up; the number of patients remaining under
follow-up is shown for 1, 5, 10, 15 and 20 years. Table 2
shows the outcome during 20 years of prospective
follow-up, including the numbers of patients lost toEur J Vasc Endovasc Surg 29, 342–344 (2005)
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Table 1. Patient characteristics
Age
Mean 57 years
Median 59 years
Range 18–76 years
Sex
M:F 160:44
Symptoms
Stroke 76
TIA 87
Amaurosis fugax 14
Verigo 5
Memory loss 15
No recorded symptoms 7
Angiogram
ICA occlusion 119
Carotid territory symptoms 94
No carotid territory symp-
toms
25
ICA stenosis 36
Non-specific 39
Fig. 1. Percentage of patients free from stroke and stroke
death for all cases. The number of patients remaining under
follow up at 1, 5, 10, 15 and 20 years is shown.
Table 2. Outcomes for prospective follow-up
Number of patients fre
fatal stroke
1 year 138
5 years 86
10 years 63
15 years 42
20 years 29
Final retrospective outcome at 27 years
Alive
Number free from stroke
Dead
Cause
Stroke
MI
Limb ischaemia
Mesentric embolism
Ruptured aortic aneurysm
Malignancy
Chronic airway disease
Unknown
Lost of follow-up
Transcranial Bypass 343follow up, and the final outcomes at 27 years. Fig. 2
shows overall survival.Discussion
This study is a unique examination of the long-term
outcome of a consecutive series of patients who had
transcranial bypass, but it has limitations. The final
outcome for 46 patients (23%) is unknown. The
National Statistics Office is able to identify the
following: cause of death—if the date of death is
known, date of death after 1992 (when records were
computerised), and current Health Authority in which
the patient is registered with a General Practitioner. As
most patients are relatively old (mean age at operation
57 years) they would probably be registered with a
General Practitioner if they were still alive. It is,e from stroke and Number lost to follow-up
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Fig. 2. Overall survival for all cases.
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before 1992 and so cannot be identified.
The 30-day outcome for this series is good with 0%
stroke or death, and by 1 year 138 patients (92%)
remained free from stroke or fatal stroke. The 5-year
outcome for this series of 87% free from stroke or fatal
stroke is equivalent to the overall surgical outcome of
the international trial (88.3%). Overall mortality from
all causes at 5 years is high at 50%, and ultimately 47%
of patients die from cardiovascular diseases.
In conclusion, this study shows that it is unlikely for
patients having transcranial bypass to die from stroke
after 5 years, but other cardiovascular disease has a
significant impact on long term survival.References
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